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Filtering feature of 1-D flat-panel doping photonic crystal

LIU Qi-neng,LONG Tao,LIN Rui,ZHANG Cui-ling

( Computer Science and Information Engineering College of Chongqing Technology and

Business University , Chongqing 400067 , China)

Abstract : The condition of electromagnetic wave mode is obtained by restrictions condition of electromagnetic wave in

the 1-D flat-panel doping photonic crystal. Variety features of defect mode in TE wave and TM wave with mode quan-

tum number and doping thickness are calculated. These features can be used to create multi-channel filter.
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Fig. 1 the flat-panel 1-D doping photonic crystal
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Fig.2 response curves of the transmissivity versusg (TE wave)
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Fig.3 response curves of the defect mode versus 6, ( TE wave)
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Fig.4 response curves of the transmissivity versus g (TM wave)
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Fig.5 response curves of the defect mode versus 8, (TM wave)
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Fig.6 3D curves of the transmissivity versus nyd; and g

nydy =0.551 nyds =0.5) nyd; =0.45)

1
0.8
0.6

B~
0.4
0.2 J
0.98 1 1. 02 1. 04
g/wy

FL7 BRBEAERE g AR S i 2k

Fig.7 response curves of the defect mode vesus g



430

ot 5 4 sh

5 40 &

(TE JHF TM 3 EDLF A XA o b 7 HIE R
b UL Z I I T A % 5O 2 VR B A AR A, AR R B
nydy =0.45 X,,0.5 A,,0.55 A, B H: Bk fE A bt ) —
I g wym M e an &l 7 fros. B 6 FE 7
CIFSIE

(1) X} T TE AT TM 3¢, J = 1 B U8 8 18
AT e O RIS i 2% JOT 01 2 R 184 o 30 L i 8 1P ik
INo Mngd, =0.45 2,,0.5 A,,0.55 A, W HE Iz
B RO g =1.028,1.003,0. 977,

(2) X F TE P AT TM ¥, Y4 nydy =
0.45 1,,0.5 A,,0.55 A, Bsp H g i 38 1 R 5
FEHRAAS

I R e, AT DL 3ok AR 2% o 0 O 2 SR B
RSP IR 8 R ) H Y o
5 0% #

A SR F B U A — 4P AR B 46 T b A
] 32 BRI 25, 4 1 LG U A — PR AB 206 F
R A R R I O R RIS R R AT
SO FFIEFE PR AESE T TE S TM i 45 185 2 1Y) ik
P a3 BN A BB SR SR R . A
I F e A B A X i 25 728 A R A ] LSS IR 22 3
UEIE , I FH e A 2% S5 ' 2% JE B 1 A8 Ak AR T LA
SRS o

Sk

[1] Chen W Z,Shen Y,Hu M L, et al. Structure of basic peri-
od of one — dimensional photonic crystal and the charac-
ters of forbidden bands [ J]. Acta Photnica Sinica,2001 ,
30(12) ;1453 - 1456. (in Chinese)

BRELSR  HRE , R, 45, — 2k 1 1 B S AR A 3
o B H AR A R AR [T . 06 7 2% 4, 2001, 30 (12) .
1453 - 1456.

[2] Duan X F,Niu Y X, Zhang C, et al. Light propagation
characteristics of 1 — D photonic crystal[ J]. Acta Photni-
ca Sinica,2003,32(9) :1086 —1089. (iin Chinese)

Bl gt , 5K AlE, 5F. — 4B 1 W TR A Dt 2 1L
R )], 672441 ,2003,32(9) 1086 —1089.

[3] Fang Yun-tuan, Shen Ting-gen, Tan Xi-lin. Studyon One
dimensional photonic crystalwith impurity defect[ J]. Acta
Optica Sinica,2004,24(11) ;1557 — 1560. (in Chinese)
Ti A TR B bR, —4E0 T R IR IB Ak B LT
FELT]. 62F244R ,2004 ,24 (11) 11557 - 1560.

[4] Zhou Jingou, Du Guigiang, ZhangYawen. Electromagnetic
modes of thickness-modulated dual-periodic one-dimen-
sional photonic crystals [ J]. Acta Physica Sin, 2005, 54
(8) :3703 —3707. (in Chinese)

(7]

[10]

[11]

[12]

JEl 4T, AL, SINIE SC. U 0 J5E 2 9 il A — 4 D't 1
An R R W BEBE [ )] W) B A2 4R, 2005, 54 (8 )
3703 -3707.

Du Guigiang, Liu Nianhua. Optical transmission spectra of
one dimensional photonic crystals with a mirror symmetry
[J]. Acta Physica Sin,2004,53(4):1095 - 1097. (in
Chinese)

FAERE X A A AT B0 FR A5 A6 1) — 4E 6 T S 1A
BB SIS (], PH2EHR ,2004,53 (4) 11095 - 1097.
Zhang Dengguo, Ni Na, An Henan. Electromagnetic field
analysis and numerical calculation of one-dimensional
Magneto-photonic crystal[ J]. Acta Photnica Sinica,2004 ,
33(8) :1007 —1010. (in Chinese)

KR ASL 0 , L g . — ARG PG T R R R 00
PrAnf (et 500 1. Ot 5544z, 2004, 33 (8) : 1007 -
1010.

Liu Qi-neng. Effect of impurity absorption on one-dimen-
sional photonic crystal defect mode [ J]. Chinese Journal
of Lasers,2007,34(6) :777 —780. (in Chinese)

XUJE BE. A B O — 4G 1 R R BR B B A 2 i [T ]
[ #t,2007 ,34(6) 777 - 780.

Li Rong,Ren Kun,Ren Xiao-Bin. Angular and wavelength
selectivity of band gaps of holographic photonic crystals
for different polarizations [ J ]. Acta Physica Sin, 2004,
53(08) :2520 —2523. (in Chinese)

R AT AL, — - T R B2 1 X AN [5]
PRAS B A B AP e . [T ], W) B 2 4, 2004, 53
(08) :2520 -2523.

Song Yu-ling, Wang Xuan-zhang. Properties of a one-di-
mensional confined antiferromagnetic photonic crystal
[J]. Acta Optica Sinica,2008,28 (12) ;2404 —2407. (in
Chinese)

REF, TRE s, —4E 2 IRERREOE 7 AL R RE A 1 1
J[J]. 62244 ,2008 ,28 (12) ;2404 —2407.

Liu Qi-neng. Theoretical study of multi-channel polariza-
tion tunable filter of photonic crystal [ J]. Acta Photnica
Sinica,2008,37(2) :305 —308. (in Chinese)

XURE BE. 6T b A 2230 30 T 81 9 O 4 08 9 2 14 BRI F
FELJ]. 6T+ ,2008,37(2) ;305 - 308.

Liu Qi-neng. Theoretic study of a novel kind of tunable fil-
ter based on 1 — D photonic crystal[ J]. Journal of Optoe-
lectronics « Laser,2007,18(5) :574 —577. (in Chinese)
XURE BE. — PR 28 TR 38 O 7 b (A I e 2% B9 BRI T 50
[J].6HF - ##56,2007,18(5) 574 - 577.

Liu Qi-neng. An effect of absorption of dopant on design of
photonic crystal filtersl [ J |. Laser Technology, 2008, 32
(3):327 —330. (in Chinese)

XU BE. A% BN ' T b B g B R R [T ]
WOtHIA 2008 ,32(3) ;327 - 330.





